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Figure S1. Schematic genomic landscape of the Rh system. Genes and Rhesus boxes, segmental 

duplications with 99% sequence identity flanking the RHD gene that contain the RHD deletion breakpoint, 

are represented by arrows defining their position and orientation 
1
. D, E/e and C/c antigens are represented 

by a triangle above the RHD and RHCE genes, respectively. 1, 2 and 3 are the studied flanking regions: 

RHD upstream, RHD downstream and RHCE downstream, respectively. A: genomic landscape in an RhD 

positive chromosome; B: genomic landscape in an RhD negative chromosome given by the deletion of the 

RHD gene. 

 

 

 

Figure S2. Sequencing coverage histogram. Sequencing coverage mean was calculated for each sample 

with the Genome Analysis ToolKit software 
2
.  

 

 

 

 

 

 

 

 

 



 

Figure S3. Heatmap from pairwise FST comparisons between populations. RHD upstream flanking 

region is represented above the diagonal while the RHD downstream is shown below the diagonal. 

 

 

 

Figure S4. Linkage disequilibrium graphics for the three regions computed together in each 

population. Performed by Haploview v4.2 
3
. Blocks were estimated by the “Confidence Intervals” 

algorithm defined by Gabriel et al. (2002) 
4
. Hardy-Weinberg p-value and minimum Minor Allele Frequency 

cut-off were set at 0.0001 and 0.05 respectively. The bar above each graphic represents the studied regions 

from chromosome 1, and the lines are those SNPs that passed the cut-off. A different symbol has been used 

to represent every region. I: RHD upstream; II: RHD downstream; III: Ee allele; IV: Cc allele; *: RHCE 

downstream, whose SNPs only passed the cut-off for Basque population. No Basque specific block was 

detected in the analysis. Instead, all the populations show a LD block in the RHD downstream region. In 

Europeans, this block extends up to the RHD upstream region. 

 

 

 



Figure S5. Network analysis of haplotypes from both RHD upstream (A) and RHD downstream (B) 

flanking region separately. Coloured by population and the three RHD/RHCE polymorphisms haplotypes. 

 

(A) RHD upstream flanking region. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



(B) RHD downstream flanking region. 

 

 

 

 

 

 

 

 



Table S1. Features of primers used in the amplification of the RHD/RHCE flanking regions. 

Region Primer Sequence (5’ to 3’) Tm (ºC) 

RHD upstream Forward AAATAGAAGGTGCATTGAGCAAA 60.1 

RHD upstream Reverse TTAGCTTACTGGATGACCACCAT 59.9 

RHD downstream Forward AGACGCGTTGTTGTGGTG 59.3 

RHD downstream Reverse GAACTGCAGCATTCAAGAAGAAT 59.9 

RHCE downstream Forward TCTTCCCTCTTGTGCCTACG 60.4 

RHCE downstream Reverse TCTTGTCTACATCAGCAAAGCA 58.7 

 

Table S2A. D/d, E/e and C/c genotypes for our Basque, Catalan and Moroccan samples and those 

CEU, CHB and YRI included from Perry et al. (2012) 
5
.  

Population 
Sample 

Name 

RHD 

copies 

C/c 

genotype 

E/e 

genotype 

Basque Country B4 1 cc Ee 

Basque Country B5 1 Cc ee 

Basque Country B6 2 Cc Ee 

Basque Country B7 1 Cc ee 

Basque Country B10 1 Cc ee 

Basque Country B12 1 cc ee 

Basque Country B14 0 cc ee 

Basque Country B17 0 cc ee 

Basque Country B18 0 cc ee 

Basque Country B19 0 cc ee 

Basque Country B20 1 Cc ee 

Basque Country B22 2 CC ee 

Basque Country B23 1 Cc ee 

Basque Country B25 1 Cc ee 

Basque Country B26 1 Cc ee 

Basque Country B27 1 CC ee 

Basque Country B28 1 Cc ee 

Basque Country B29 1 Cc ee 

Basque Country B30 1 Cc ee 

Basque Country B31 2 CC ee 

Basque Country B32 2 cc Ee 

Basque Country B41 1 cc Ee 

Basque Country B43 2 CC ee 

Basque Country B44 1 Cc ee 

Basque Country B62 0 cc ee 

Basque Country B64 1 Cc ee 

Basque Country B65 0 cc ee 

Basque Country B66 0 cc ee 

Basque Country B67 1 Cc ee 

Basque Country B69 0 cc ee 

Basque Country B70 2 CC ee 

Basque Country B73 2 CC ee 

Basque Country B74 0 cc ee 

Basque Country B76 0 cc ee 

Basque Country B78 1 Cc ee 

Basque Country B79 2 Cc Ee 



Basque Country B80 0 cc ee 

Basque Country B81 0 cc ee 

Basque Country B83 2 Cc Ee 

Basque Country B85 2 cc Ee 

Basque Country B90 2 CC ee 

Basque Country B92 2 CC ee 

Basque Country B94 1 cc Ee 

Basque Country B95 1 Cc Ee 

Basque Country B96 2 CC ee 

Basque Country B99 2 CC ee 

Basque Country B100 2 CC ee 

Basque Country B103 0 cc ee 

Basque Country B104 1 cc Ee 

Basque Country B105 1 cc Ee 

Basque Country B106 1 CC ee 

Basque Country B107 2 CC ee 

Basque Country B109 1 CC ee 

Catalonia C10 2 Cc Ee 

Catalonia C16 1 cc Ee 

Catalonia C18 1 cc Ee 

Catalonia C27 1 cc Ee 

Catalonia C39 0 cc ee 

Catalonia C48 2 CC ee 

Catalonia C51 0 Cc ee 

Catalonia C56 2 Cc ee 

Catalonia C57 2 CC ee 

Catalonia C59 1 CC ee 

Catalonia C66 1 Cc ee 

Catalonia C82 1 cc Ee 

Morocco M11 2 Cc ee 

Morocco M12 2 cc ee 

Morocco M14 2 cc ee 

Morocco M15 2 Cc ee 

Morocco M16 2 Cc ee 

Morocco M17 1 CC ee 

Morocco M18 1 Cc ee 

Morocco M19 1 Cc ee 

Morocco M20 2 CC ee 

Morocco M25 0 Cc ee 

Morocco M32 1 CC ee 

Morocco M33 1 Cc ee 

Morocco M40 1 Cc ee 

Morocco M44 1 Cc Ee 

Morocco R5 2 Cc ee 

Morocco R47 1 cc Ee 

Morocco R50 1 cc Ee 

CEU CU1 1 Cc ee 

CEU CU2 2 CC ee 

CEU CU3 1 Cc ee 

CEU CU4 1 Cc ee 

CEU CU5 2 CC ee 



CEU CU6 2 CC ee 

CEU CU7 2 CC ee 

CEU CU8 1 Cc ee 

CEU CU9 1 Cc ee 

CEU CU10 1 cc ee 

CEU CU11 1 Cc ee 

CEU CU12 1 Cc ee 

CEU CU13 1 Cc ee 

CEU CU14 1 Cc ee 

CEU CU15 1 cc Ee 

CEU CU16 0 cc ee 

CEU CU17 1 Cc ee 

CEU CU18 2 Cc Ee 

CEU CU19 2 CC ee 

CEU CU20 2 CC ee 

CHB CH1 1 CC ee 

CHB CH2 2 CC ee 

CHB CH3 2 CC ee 

CHB CH4 1 cc Ee 

CHB CH5 2 CC ee 

CHB CH6 2 CC Ee 

CHB CH7 2 Cc Ee 

CHB CH8 2 Cc Ee 

CHB CH9 2 Cc Ee 

CHB CH10 2 Cc Ee 

CHB CH11 2 Cc Ee 

CHB CH12 2 CC ee 

CHB CH13 2 Cc Ee 

CHB CH14 2 CC ee 

CHB CH15 2 CC ee 

CHB CH16 2 Cc Ee 

CHB CH17 2 CC ee 

CHB CH18 2 Cc Ee 

CHB CH19 1 cc ee 

CHB CH20 2 cc EE 

CHB CH21 2 CC ee 

YRI YR1 2 cc Ee 

YRI YR2 2 cc Ee 

YRI YR3 2 cc ee 

YRI YR4 1 cc ee 

YRI YR5 2 cc ee 

YRI YR6 2 cc ee 

YRI YR7 1 cc ee 

YRI YR8 2 cc ee 

YRI YR9 1 cc ee 

YRI YR10 2 cc ee 

YRI YR11 2 cc ee 

YRI YR12 2 cc ee 

YRI YR13 2 cc ee 

YRI YR14 2 cc ee 

YRI YR15 1 cc ee 



YRI YR16 2 cc ee 

YRI YR17 1 cc ee 

YRI YR18 1 cc ee 

YRI YR19 2 cc ee 

YRI YR20 2 cc ee 

YRI YR21 1 cc Ee 

YRI YR22 1 cc ee 

 

Table S2B. D/d, E/e and C/c genotypes for our Basque, Catalan and Moroccan samples and those 

CEU, CHB and YRI included from Perry et al. (2012) 
5
.  

  DD Dd dd EE Ee ee CC Cc cc 

Basques 30.2 45.3 24.5 0.0 20.8 79.2 26.4 34.0 39.6 

Catalans 33.3 50.0 16.7 0.0 41.7 58.3 25.0 33.3 41.7 

Moroccans 41.2 52.9 5.9 0.0 17.6 82.4 17.6 58.8 23.5 

CEU 35.0 60.0 5.0 0.0 10.0 90.0 30.0 55.0 15.0 

CHB 85.7 14.3 0.0 4.8 47.6 47.6 47.6 38.1 14.3 

YRI 63.6 36.4 0.0 0.0 13.6 86.4 0.0 0.0 100.0 

 

 

Table S3. Frequencies of the RHD/RHCE variants and their haplotypes. N represents the number of 

available haplotypes in each population. 

   Dd/Ee/Cc Haplotypes Dd Ee Cc 

  N dec deC dEc Dec DeC DEc DEC D d e E c C 

Basques 106.00 0.42 0.05 0.01 0.05 0.39 0.09 0.00 0.53 0.47 0.90 0.10 0.57 0.43 

Catalans 24.00 0.29 0.08 0.04 0.08 0.33 0.17 0.00 0.58 0.42 0.79 0.21 0.58 0.42 

Morrocans 34.00 0.12 0.21 0.00 0.32 0.26 0.09 0.00 0.68 0.32 0.91 0.09 0.53 0.47 

CEU 40.00 0.25 0.10 0.00 0.13 0.48 0.05 0.00 0.65 0.35 0.95 0.05 0.43 0.58 

CHB 42.00 0.02 0.02 0.02 0.05 0.62 0.24 0.02 0.93 0.07 0.71 0.29 0.33 0.67 

YRI 44.00 0.18 0.00 0.00 0.73 0.02 0.07 0.00 0.82 0.18 0.93 0.07 0.98 0.02 

 

  

 

 

 



Table S4. RHD/RHCE flanking regions haplotypes table by individual. All haplotypes found by individual sample after phasing the data are represented in 

this table. SNP coordinates are based on the GRCh37/hg19 assembly. Moreover, if available, SNP IDs are showed in the second row. 

SNP_Position on Chr1 (GRCh37/hg19) 25578944 25579110 25579329 25579778 25579783 25579879 25579999 25580002 25580095 25580343 25580366 25580399 25580758 25581382 25581565 25581631 25581648 25581821 25581900 25582507 25582520 25582587 25582757 25582889 25582921 25583049 25583228 25583236 25583359 25583390 25583420 25583610 25584005 25584370 25584442 25584446 25584547 25584757 25584950 25584976 25584997 25585256 25585286 25585303 25585312 25585385 25585445 25627957 25665016 25665030 25665090 25665271 25665291 25665441 25665478 25665511 25665664 25665738 25665864 25665868 25665896 25665971 25666243 25666403 25666726 25667219 25667492 25667539 25667583 25667759 25667780 25667788 25667864 25667884 25667911 25667983 25668046 25668056 25668072 25668326 25668378 25668379 25668507 25668714 25668749 25669057 25669358 25669577 25669656 25669781 25669829 25669871 25670060 25670258 25670259 25670806 25670961 25683092 25683118 25684012 25685136 25685142 25685448 25685484 25687308 25687426 25687742 25687901 25688146 25688276 25717365 25735202

Population Sample SNP_ID rs760970 chr1:25579110 chr1:25579329 rs77319946 rs113584632 rs28472488 chr1:25579999 rs28590199 rs9438900 rs57853362 chr1:25580366 chr1:25580399 chr1:25580758 rs28605235 rs28628759 rs182553908 rs28638131 rs188404951 rs28539567 rs574675550 rs540495870 rs114787173 rs143682695 rs566281997 rs114823553 rs184722361 rs28515816 rs138375150 rs147276109 rs139213877 rs566338901 rs72660908 rs75031445 rs28670352 rs28592664 rs149665505 chr1:25584547 chr1:25584757 rs139111376 rs9438901 rs28621775 rs574343675 rs28630054 rs146454745 rs28707645 rs116260042 chr1:25585445 RHD rs536035921 rs112245543 rs113561356 rs560281401 chr1:25665291 rs3093567 rs183491127 chr1:25665511 rs118020297 rs3093568 rs537830643 chr1:25665868 rs184947107 rs3093569 rs3093570 rs3093571 rs116773118 rs10493027 rs28434591 rs3093572 rs3093573 rs3093575 rs3093576 rs112537579 rs3093577 rs3093646 rs3093578 rs3093579 rs3093580 rs3093581 rs3093582 rs9645452 rs372524637 chr1:25668379 rs78693179 rs3093584 rs143943501 rs3091243 rs148628767 rs74916559 rs3093588 rs3093589 rs3093590 chr1:25669871 rs540811568 rs3093594 rs77102043 chr1:25670806 rs140925126 rs3093653 rs3093654 rs3093632 chr1:25685136 rs550214993 rs3093655 rs3093638 rs8876 rs7694 rs3093642 rs1053438 rs148873001 rs9689 rs609320 rs676785

Basque Country B4_1 B4_1 G C C A T T T G G C G G G C A G G G A A G C C A C G T G G G G C A G T A G C T G G T A G T C A C G T G C G C G C C A A A G C C A C T T T G T A G T G A C T G G C T T A T T C G G T A G T T G C C A G A T T T G G C A C T A G G G

Basque Country B4_2 B4_2 G C C A T T T G G C G G G C A A G G A A G C C A C G T G G G G G A G T A G C T A G T A G T C A T G T G C G C G C C A A A G C C A C T T T G T A G T G A C T G G C T T A T T A G G T A G T A G C C A A A T T T G G C A C T A G C G

Basque Country B5_1 B5_1 G C C A T T T G G C G G G C A G G G A A G C C A C G T G G G G G A G T A G C T A G T A G T C A T G T G C G C G C C A A A G C C A C T T T G T A G T G A C T G G C T T A T T A G G T A G T T G C C A A A T T T G G C A C T A G C G

Basque Country B5_2 B5_2 G C C A T T T G A C G G G C A G G G A A G C C A C G T G G G G C A G T A G C T A G T A G T C A C G T G C G C G C C A A A G C C A C T T T G T A G T G G C T G G T T T A C T A G G T A G T A G C C A G A C T T G A C A C C C A C A

Basque Country B6_1 B6_1 G C C A T T T G A C G G G C A G G G A A G C C A C G T G G G G C A G T A G C T A G T A G T C A C G T G C A C G C C A A A G C C A C T T T G T A G T G G C T G G T T T A C T A G G T A G T T G C C A G A C T T G A C A T C A A C A

Basque Country B6_2 B6_2 A C C A C T T G G C G G G C A G G G A A G C C A C G T G G G G C A G T A G C T G G T A G T C A C G T G C G C G C C A A A C C C A C T T T G T A G T G A C T G G C T T A T T C G G T A G T A G C C A G A T T T T G C G C T A G G G

Basque Country B7_1 B7_1 G C C A T T T G A C G G G C A G G G A A G C C A C G T G G G G C A G T A G C T A G T A G T C A C G T G C G C G C C A A A G C C A C T T T G T A G T G G C T G G T T T A C T A G G T A G T T G C C A G A C T T G A G A C C A A C A

Basque Country B7_2 B7_2 G C C A T T T G G C G G G C A G G G A A G C C A C G T G G G G G A G T A G C T A G T A G T C A T G T G C G C G C C A A A G C C A C T T T G T A G T G A C T G G C T T A T T A G G T A G T A G C C A A A T T T G G C A C T A G C G

Basque Country B10_1 B10_1 G C C A T T T G A C G G G C A G G G A A G C C A C G T G G G G C A G T A G C T A G T A G T C A C G T G C G C G C C A A A G C C A C T T T G T A G T G G C T G G T T T A C T A G G T A G T T G C C A G A C T T G A C A C C A A C A

Basque Country B10_2 B10_2 G C C A T T T G G C G G G C A G G G A A G C C A C G T G G G G G A G T A G C T A G T A G T C A T G T G C G C G C C A A A G C C A C T T T G T A G T G A C T G G C T T A T T A G G T A G T A G C C A G A T C T G G C A C T A G C G

Basque Country B12_1 B12_1 G C C A T T T G A C G G G C A G G G A A G C C A C G T G G G G C A G T A G C T A G T A G T C A C - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - G A C T T G A C A C C C A C G

Basque Country B12_2 B12_2 G C C A T T T G G C G G G C A G G G A A G C C A C G T G G G G G A G T A G C T A G T A G T C A T - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - A A T T T G G C A C T A G C G

Basque Country B14_1 B14_1 G C C A T T T G G C G G G C A G G G A A G C C A C G T G G G G G A G T A G C T A G T A G T C A T G T G C G C G C C A A A G C C A C T T T G T A G T G A C T G G C T T A T T A G G T A G T T G C C A A A T T T G G C A C T A G C G

Basque Country B14_2 B14_2 A C C A C T T G G C G G G C A G G G A A G C C A C G T G G G G C A G T A G C T G G T A G T C A T G T G C G C G C C A A A G C C A C T T T G T A G T G A C T G G C T T A T T A G G T A G T A G C C A A A T T T G G C A C T A G C G

Basque Country B17_1 B17_1 G C C A T T T G G C G G G C A G G G A A G C C A C G T G G G G G A G T A G C T A G T A G T C A T G T G C G C G C C A A A G C C A C T T T G T A A T G G C T G G C T T A T T A G G T A G T T G C C A - - - - - - - - - - - - - C G

Basque Country B17_2 B17_2 G C C A T T T G G C G G G C A G G G A A G C C A C G T G G G G G A G T A G C T A G T A G T C A T G T G C G C G C C A A A G C C A C T T T G T A A T G A C T G G C T T A T T A G G T A G T A G C C A - - - - - - - - - - - - - C G

Basque Country B18_1 B18_1 G C C A T T T G G C G G G C A G G G A A G C C A C G T G G G G G A G T A G C T A G T A G T C A T G T G C G C G C C A A A G C C A C T T T G T A G T G A C T G G C T T A T T A G G T A G T A G C C A G A T T T G G C A C T A G C G

Basque Country B18_2 B18_2 G C C A T T T G G C G G G C A G G G A A G C C A C G T G G G G G A G T A G C C A G T A G T C A T G T G C G C G C C A A A G C C A C T T T G T A G T G A C T G G C T T A T T A G G T A G T T G C C A G A T T T G G C A C T A G C G

Basque Country B19_1 B19_1 G C C A T T T G G C G G G C A G G G A A G C C A C G T G G G G G A G T A G C T A G T A G T C A T G T G C G C G C C A A A G C C A C T T T G T A G T G A C T G G C T T A T T A G G T A G T A G C C A G A T T T G G C A C T A G C G

Basque Country B19_2 B19_2 G C C A T T T G G C G G G C A G G G A A G C C A C G T G G G G G A G T A G C T A G T A G T C A T G T G C G C G C C A A A G C C A C T T T G T A G T G A C T G G C T T A T T A G G T A G T T G C C A A A T T T G G C A C T A G C G

Basque Country B20_1 B20_1 G C C A T T T G G C G G G C A G G G A A G C C A C G T G G G G G A G T A G C C A G T A G T C A T G T G C G C G C C A A A G C C A C T T T G T A G T G A C T G G C T T A T T A G G T A G T T G C C A G A T T T G G C A C T A G C G

Basque Country B20_2 B20_2 G C C A T T T G A C G G G C A G G G A A G C C A C G T A G G G C A G T A G C T A G T A G T C A C G T G C G C G C C A A A G C C A C T T T G T A G T G G C T G G T T T A C T A G G T A G T A G C C A G A C T T G A C A C C A A C A

Basque Country B22_1 B22_1 G C C A T T T G A C G G G C A G G G A A G C C A C G T A G G G C A G T A G C T A G T A G T C A C G T G C G C G C C A A A G C C A C T T T G T A G T G G C T G G T T T A C T A G G T A G T A G C C A - - - - - - - - - - - - - C A

Basque Country B22_2 B22_2 G C C A T T T G A C G G G C A G G G A A G C C A C G T G G G G C A G T A G C T A G T A G T C A C G T G C G C G C C A A A G C C A C T T T G T A G T G G C T G G T T T A C T A G G T A G T T G C C A - - - - - - - - - - - - - C A

Basque Country B23_1 B23_1 G C C A T T T G A C G G G C A G G G A A G C C A C G T G G G G C A G T A G C T A G T A G T C A T - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - C G

Basque Country B23_2 B23_2 G C C A T T T G A C G G G C A G G G A A G C C A C G T G G G G C A G T A G C T A G T A G T C A C - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - C A

Basque Country B25_1 B25_1 G C C A T T T G A C G G G C A G G G A A G C C A C G T G G G G C A G T A G C T A G T A G T C A C G T G C G C G C C A A A G C C A C T T T G T A G T G G C T G G T T T A C T A G G T A G T T G C C A G A C T T G A C A C C A A C A

Basque Country B25_2 B25_2 G C C A T T T G G C G G G C A G G G A A G C C A C G T G G G G G A G T A G C T A G T A G T C A T G T G C G C G C C A A A G C C A C T T T G T A G T G A C T G G C T T A T T A G G T A G T A G C C A G A T T T G G C A C T A G C G

Basque Country B26_1 B26_1 G C C A T T T G A C G G G C A G G G A A G C C A C G T G G G G C A G T A G C T A G T A G T C A C G T G C G C G C C A A A G C C A C T T T G T A G T G G C T G G T T T A C T A G G T A G T T G C C A G A T T T G G C A C T A G C G

Basque Country B26_2 B26_2 G C C A T T T G G C G G G C A G G G A A G C C A C G T G G G G G A G T A G C T A G T A G T C A T G T G C G C G C C A A A G C C A C T T T G T A G T G A C T G G C T T A T T A G G T A G T A G C C A G A T T T G G C A C T A G C A

Basque Country B27_1 B27_1 G C C A T T T G A C G G G C A G G G A A G C C A C G T G G G G C A G T A G C T A G T A G T C A C G T G C G C G C C A A A G C C A C T T T G T A G T G G C T G G T T T A C T A G G T A G T A G C C A G A C T T G A C A C C A A C A

Basque Country B27_2 B27_2 G C C A T T T G G C G G G C A G G G A A G C C A C G T G G G G G A G T A G C T A G T A G T C A T G T G C G C G C C A A A G C C A C T T T G T A G T G A C T G G C T T A T T A G G T A G T T G C C A A A T T T G G C A C T A G C A

Basque Country B28_1 B28_1 G C C A T T T G A C G G G C A G G G A A G C C A C G T G G G G C A G T A G C T A G T A G T C A C G T G C G C G C C A A A G C C A C T T T G T A G T G G C T G G T T T A C T A G G T A G T T G C C A G A C T T G A C A C C A A C A

Basque Country B28_2 B28_2 G C C A T T T G G C G G G C A G G G A A G C C A C G T G G G G G A G T A G C T A G T A G T C A T G T G C G C G C C A A A G C C A C T T T G T A G T G A C T G G C T T A T T A G G T A G T A G C C A A A T T T G G C A C T A G C G

Basque Country B29_1 B29_1 G C C A T T T G G C G G G C A G G G A A G C C A C G T G G G G G A G T A G C T A G T A G T C A T G T G C G C G C C A A A G C C A C T T T G T A G T G A C T G G C T T A T T A G G T A G T A G C C A A A T T T G G C A C T A G C G

Basque Country B29_2 B29_2 G C C A T T T G A C G G G C A G G G A A G C C A C G T G G G G C A G T A G C T A G T A G T C A C G T G C G C G C C A A A G C C A C T T T G T A G T G G C T G G T T T A C T A G G T A G T T G C C A G A C T T G A C A C C A A C A

Basque Country B30_1 B30_1 G C C A T T T G A C G G G C A G G G A A G C C A C G T G G G G C A G T A G C T A G T A G T C A C - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - C A

Basque Country B30_2 B30_2 G C C A T T T G G C G G G C A G G G A A G C C A C G T G G G G G A G T A G C T A G T A G T C A T - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - C G

Basque Country B31_1 B31_1 G C C A T T T G A C G G G C A G G G A A G C C A C G T G G G G C A G T A G C T A G T A G T C A C G T G C G C G C C A A A G C C A C T T T G T A G T G G C T G G T T T A C T A G G T A G T A G C C A G A C T T G A C A C C A A C A

Basque Country B31_2 B31_2 G C C A T T T G A C G G G C A G G G A A G C C A C G T G G G G C A G T A G C T A G T A G T C A C G T G C G C G C C A A A G C C A C T T T G T A G T G G C T G G T T T A C T A G G T A G T T G C C A G A C T T G A G A C C A A C A

Basque Country B32_1 B32_1 A C C A C T T G G C G G G C A G G G A A G C C A C G T G G G G C A G T A G C T G G T A G T C A C G T G C G C G C C A A A G C C A C T T T G T A G T G A C T G G C T T A T T C G G T A G T A G C C A G A T T T T G C G C T A G G G

Basque Country B32_2 B32_2 G C C A T T T G G C G G G C A G G G A A G C C A C G T G G G G G A G T A G C T A G T A G T C A C G T G C G C G C C A A A G C C A C T T T G T A G T G A C T G G C T T A T T A G G T A G T T G C C A A A T T T G G C A C T A G C G

Basque Country B41_1 B41_1 A C C A C T T G G C G G G C A G G G A A G C C A C G T G G G G C A G T A G C T G G T A G T C A T G T G C G C G C C A A A G C C A C T T T G T A G T G A C T G G C T T A T T C G G T A G T A G C C A G A T T T T G C G C T A G G G

Basque Country B41_2 B41_2 A C C A T T T G G C G G G C A G G G A A G C C A C G T G G G G C A G T A G C T G G T A G T C A C G T G C G C G C C A A A G C C A C T T T G T A G T G A C T G G C T T A T T C G G T A G T T G C C A G A T T T G G C A C T A G C G

Basque Country B43_1 B43_1 G C C A T T T G A C G G G C A G G G A A G C C A C G T A G G G C A G T A G C T A G T A G T C A C G T G C G C G C C A A A G C C A C T T T G T A G T G G C T G G T T T A C T A G G T A G T A G C C A G A C T T G G C A C C A A C A

Basque Country B43_2 B43_2 G C C A T T T G A C G G G C A G G G A A G C C A C G T G G G G C A G T A G C T A G T A G T C A C G T G C G C G C C A A A G C C A C T T T G T A G T G G C T G G T T T A C T A G G T A G T T G C C A G A C T T G A G A C C A A C A

Basque Country B44_1 B44_1 G C C A T T T G G C G G G C A G G G A A G C C A C G T G G G G G A G T A G C T A G T A G T C A T - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - C G

Basque Country B44_2 B44_2 G C C A T T T G A C G G G C A G G G A A G C C A C G T G G G G C A G T A G C T A G T A G T C A C - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - C A

Basque Country B62_1 B62_1 G C C A T T T G G C G G G C A G G G A A G C C A C G T G G G G G A G T A G C T A G T A G T C A T G T G C G C G C C A A A G C C A C T T T G T A G T G A C T G G C T T A T T A G G T A G T A G C C A A A T T T G G C A C T A G C G

Basque Country B62_2 B62_2 G C C A T T T G G C G G G C A G G G A A G C C A C G T G G G G G A G T A G C C A G T A G T C A T G T G C G C G C C A A A G C C A C T T T G T A G T G A C T G G C T T A T T A G G T A G T T G C C A G A T T T G G C A C T A G C G

Basque Country B64_1 B64_1 G C C A T T T G G C G G G C A G G G A A G C C A C G T G G G G G A G T A G C T A G T A G T C A T G T G C G C G C C A A A G C C A C T T T G T A G T G A C T G G C T T A T T A G G T A G T A G C C A A A T T T G G C A C T A G C G

Basque Country B64_2 B64_2 G C C A T T T G A C G G G C A G G G A A G C C A C G T G G G G C A G T A G C T A G T A G T C A C G T G C G C G C C A A A G C C A C T T T G T A G T G G C T G G T T T A C T A G G T A G T T G C C A G A C T T G A C A C C A A C A

Basque Country B65_1 B65_1 G C C A T T T G G C G G G C A G G G A A G C C A C G T G G G G G A G T A G C C A G T A G T C A T G T G C G C G C C A A A G C C A C T T T G T A G T G A C T G G C T T A T T A G G T A G T T G C C A G A T T T G G C A C T A G C G

Basque Country B65_2 B65_2 G C C A T T T G G C G G G C A G G G A A G C C A C G T G G G G G A G T A G C T A G T A G T C A T G T G C G C G C C A A A G C C A C T T T G T A G T G A C T G G C T T A T T A G G T A G T A G C C A A A T T T G G C A C T A G C G

Basque Country B66_1 B66_1 G C C A T T T G G C G G G C A G G G A A G C C A C G T G G G G G A G T A G C T A G T A G T C A T G T G C G C G C C A A A G C C A C T T T G T A G T G A C T G G C T T A T T A G G T A G T A G C C A A A T T T G G C A C T A G C G

Basque Country B66_2 B66_2 G C C A T T T G G C G G G C A G G G A A G C C A C G T G G G G G A G T A G C T A G T A G T C A T G T G C G C G C C A A A G C C A C T T T G T A G T G A C T G G C T T A T T A G G T A G T T G C C A A A T T T G G C A C T A G C G

Basque Country B67_1 B67_1 G C C A T T T G G C G G G C A G G G A A G C C A C G T G G G G G A G T A G C C A G T A G T C A T - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - C G

Basque Country B67_2 B67_2 G C C A T T T G A C G G G C A G G G A A G C C A C G T A G G G C A G T A G C T A G T A G T C A C - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - C A

Basque Country B69_1 B69_1 G C C A T T T G G C G G G C A G G G A A G C C A C G T G G G G G A G T A G C T A G T A G T C A T G T G C G C G C C A A A G C C A C T T T G T A G T G A C T G G C T T A T T A G G T A G T T G C C A A A T T T G G C A C T A G C G

Basque Country B69_2 B69_2 G C C A T T T G G C G G G C A G G G A A G C C A C G T G G G G G A G T A G C T A G T A G T C A T G T G C G C G C C A A A G C C A C T T T G T A G T G A C T G G C T T A T T A G G T A G T A G C C A G G T T T G G C A C T A G C G

Basque Country B70_1 B70_1 G C C A T T T G A C G G G C A G G G A A G C C A C G T G G G G C A G T A G C T A G T A G T C A C G T G C G C G C C A A A G C C A C T T T G T A G T G G C T G G T T T A C T A G G T A G T T G C C A G A C T T G A C A C C A A C A

Basque Country B70_2 B70_2 G C C A T T T G A C G G G C A G G G A A G C C A C G T G G G G C A G T A G C T A G T A G T C A C G T G C G C G C C A A A G C C A C T T T G T A G T G G C T G G T T T A C T A G G T A G T A G C C A G A C T T G A C A C C C A C A

Basque Country B73_1 B73_1 G C C A T T T G A C G G G C A G G G A A G C C A C G T G G G G C A G T A G C T A G T A G T C A C G T G C G C G C C A A A G C C A C T T T G T A G T G G C T G G T T T A C T A G G T A G T A G C C A G A C T T G G C A C C A A C A

Basque Country B73_2 B73_2 G C C A T T T G A C G G G C A G G G A A G C C A C G T G G G G C A G T A G C T A G T A G T C A C G T G C G C G C C A A A G C C A C T T T G T A G T G G C T G G T T T A C T A G G T A G T T G C C A G A C T T G A G A C C A A C A

Basque Country B76_1 B76_1 G C C A T T T G G C G G G C A G G G A A G C C A C G T G G G G G A G T A G C T A G T A G T C A T G T G C G C G C C A A A G C C A C T T T G T A G T G A C T G G C T T A T T A G G T A G T A G C C A - - - - - - - - - - - - - C G

Basque Country B76_2 B76_2 G C C A T T T G A C G G G C A G G G A A G C C A C G T G G G G C A G T A G C T A G T A G T C A T G T G C G C G C C A A A G C C A C T T T G T A G T G G C T G G T T T A C T A G G T A G T T G C C A - - - - - - - - - - - - - C G

Basque Country B74_1 B74_1 G C C A T T T G G C G G G C A G G G A A G C C A C G T G G G G G A G T A G C T A G T A G T C A T G T G C G C G C C A A A G C C A C T T T G T A G T G A C T G G C T T A T T A G G T A G T A G C C A G G T T T G G C A C T A G C G

Basque Country B74_2 B74_2 G C C A T T T G G C G G G C A G G G A A G C C A C G T G G G G G A G T A G C C A G T A G T C A T G T G C G C G C C A A A G C C A C T T T G T A G T G A C T G G C T T A T T A G G T A G T T G C C A G A T T T G G C A C T A G C G

Basque Country B78_1 B78_1 G C G A T T T G A C G G G C A G G G A A G C C A C G T G G G G C A G T A G C T A G T A G T C A C - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - C A

Basque Country B78_2 B78_2 G C C A T T T G G C G G G C A G G G A A G C C A C G T G G G G G A G T A G C T A G T A G T C A T - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - C G

Basque Country B79_1 B79_1 G C C A T T T G A C G G G C A G G G A A G C C A C G T G G G G C A G T A G C T A G T A G T C A C G T G C G C G C C A A A G C C A C T T T G T A G T G G C T G G T T T A C T A G G T A G T A G C C A G A C T T G A C A C C A A C A

Basque Country B79_2 B79_2 A C C A T T T G G C G G G C A G G G A A G C C A C G T G G G G C A G T A G C T G G T A G T C A C G T G C G C G C C A A A G C C A C T T T G T A G T G A C T G G C T T A T T C G G T A G T T G C C A G A T T T G G C A C T A G G G

Basque Country B80_1 B80_1 G C C A T T T G G C G G G C A G G G A A G C C A C G T G G G G G A G T A G C T A G T A G T C A T G T G C G C G C C A A A G C C A C T T T G T A G T G A C T G G C T T A T T A G G T A G T T G C C A A A T T T G G C A C T A G C G

Basque Country B80_2 B80_2 G C C A T T T G G C G G G C A G G G A A G C C A C G T G G G G G A G T A G C T A G T A G T C A T G T G C G C G C C A A A G C C A C T T T G T A G T G A C T G G C T T A T T A G G T A G T A G C C A G A T T T G G C A C T A G C G

Basque Country B81_1 B81_1 G C C A T T T G G C G G G C A G G G A A G C C A C G T G G G G G A G T A G C T A G T A G T C A T G T G C G C G C C A A A G C C A C T T T G T A G T G A C T G G C T T A T T A G G T A G T A G C C A G A T T T G G C A C T A G C G

Basque Country B81_2 B81_2 G C C A T T T G G C G G G C A G G G A A G C C A C G T G G G G G A G T A G C T A G T A G T C A T G T G C G C G C C A A A G C C A C T T T G T A G T G A C T G G C T T A T T A G G T A G T T G C C A A A T T T G G C A C T A G C G

Basque Country B83_1 B83_1 G C C A T T T G A C G G G C A G G G A A G C C A C G T G G G G C A G T A G C T A G T A G T C A C G T G C G C G C C A A A G C C A C T T T G T A G T G G C T G G T T T A C T A G G T A G T T G C C A G A C T T G A C A C C A A C A

Basque Country B83_2 B83_2 A C C A C T T G G C G G G C A G G G A A G C C A C G T G G G G C A G T A A C T G G T A G T C A C G T G C G C G C C A A A G C C A C T T T G T A G T G A C T G G C T T A T T C G G T A G T A G C C A G A T T T T G C G C T A G G G

Basque Country B85_1 B85_1 G C C A T T T G A C G G G C A G G G A A A C C A C G T G G G G C A G T A G C T A G T A G T C A C G T G C G C G C C A A A G C C A C T T T G T A G T G G C T G G T T T A C T A G G T A G T T G C C A G A C T C G A C A C C A A C G

Basque Country B85_2 B85_2 A C C A C T T G G C G G G C A G G G A A G C C A C G T G G G G C A G T A G C T G G T A G T C A C G T G C G C G C C A A A C C C A C T T T G T A G T G A C T G G C T T A T T C G G T A G T A G C C A G A T T T T G C G C T A G G G

Basque Country B90_1 B90_1 G C C A T T T G A C G G G C A G G G A A G C C A C G T G G G G C A G T A G C T A G T A G T C A C G T G C G C G C C A A A G C C A C T T T G T A G T G G C T G G T T T A C T A G G T A G T A G C C A G A C T T G G C A C C A A C A

Basque Country B90_2 B90_2 G C C A T T T G A C G G G C A G G G A A G C C A C G T G G G G C A G T A G C T A G T A G T C A C G T G C G C G C C A A A G C C A C T T T G T A G T G G C T G G T T T A C T A G G T A G T T G C C A G A C T T G A C A T C A A C A

Basque Country B92_1 B92_1 G C C A T T T G A C G G G C A G G G A A G C C A C G T G G G G C A G T A G C T A G T A G T C A C G T G C G C G C C A A A G C C A C T T T G T A G T G G C T G G T T T A C T A G G T A G T A G C C A - - - - - - - - - - - - - C A

Basque Country B92_2 B92_2 G C C A T T T G A C G G G C A G G G A A G C C A C G T G G G G C A G T A G C T A G T A G T C A C G T G C G C G C C A A A G C C A C T T T G T A G T G G C T G G T T T A C T A G G T A G T T G C C A - - - - - - - - - - - - - C A

Basque Country B94_1 B94_1 G C C A T T T G G C G G G C A G G G A A G C C A C G T G G G G G A G T A G C T A G T A G T C A T G T G C G C G C C A A A G C C A C T T T G T A G T G A C T G G C T T A T T A G G T A G T A G C C A G A T T T G G C A C T A G C G

Basque Country B94_2 B94_2 A C C A T T T G G C G G G C A G G G A A G C C A C G T G G G G C A G T A G C T G G T A G T C A C G T G C G C G C C A A A G C C A C T T T G T A G T G A C T G G C T T A T T C G G T A G T T G C C A G A T T T G G C A C T A G G G

Basque Country B95_1 B95_1 G C C A T T T G G C G G G C A G G G A A G C C A C G T G G G G G A G T A G C T A G T A G T C A T G T G C G C G C C A A A G C C A C T T T G T A G T G A C T G G C T T A T T A G G T A G T A G C C A G A T T T G G C A C T A G C A

Basque Country B95_2 B95_2 G C C A T T T G A C G G G C A G G G A A G C C A C G T G G G G C A G T A G C T A G C A G T C A C G T G C G C G C C A A A G C C A C T T T G T A G T G G C T G G T T T A C T A G G T A G T T G C C A G A C T T G A C A C C A A G G

Basque Country B99_1 B99_1 G C C A T T T G A C G G G C A G G G A A G C C A C G T G G G G C A G T A G C T A G T A G T C A C G T G C G C G C C A A A G C C A C T T T G T A G T G G C T G G T T T A C T A G G T A G T A G C C A G A C T T G A C A C C A A C A

Basque Country B99_2 B99_2 G C C A T T T G A C G G G C A G G G A A G C C A C G T G G G G C A G T A G C T A G T A G T C A C G T G C G C G C C A A A G C C A C T T T G T A G T G G C T G G T T T A C T A G G T A G T T G C C A G A C T T G A C A C C A A C A

Basque Country B96_1 B96_1 G C C A T T T G A C G G G C A G G G A A G C C A C G T G G G G C A G T A G C T A G T A G T C A C G T G C G C G C C A A G G C C A C T T T G T A G T G G C T G G T T T A C T A G G T A G T T G C C A - - - - - - - - - - - - - C A

Basque Country B96_2 B96_2 G C C A T T T G A C G G G C A G G G A A G C C A C G T A G G G C A G T A G C T A G T A G T C A C G T G C G C G C C A A A G C C A C T T T G T A G T G G C T G G T T T A C T A G G T A G T A G C C A - - - - - - - - - - - - - C A

Basque Country B100_1 B100_1 G C C A T T T G A C G G G C A G G G A A G C C A C G T G G G G C A G T A G C T A G T A G T C A C G T G C G C G C C A A A G C C A C T T T G T A G T G G C T G G T T T A C T A G G T A G T A G C C A G A C T T G A C A C C A A C A

Basque Country B100_2 B100_2 G C C A T T T G A C G G G C A G G G A A G C C A C G T G G G G C A G T A G C T A G T A G T C A C G T G C G C G C C A A A G C C A C T T T G T A G T G G C T G G T T T A C T A G G T A G T T G C C A G A C T T G A C A C C A A C A

Basque Country B103_1 B103_1 G C C A T T T G G C G G G C A G G G A A G C C A C G T G G G G G A G T A G C T A G T A G T C A T G T G C G C G C C A A A G C C A C T T T G T A G T G A C T G G C T T A T T A G G T A G T A G C C A A A T T T G G C A C T A G C G

Basque Country B103_2 B103_2 G C C A T T T G G C G G G C A G G G A A G C C A C G T G G G G G A G T A G C C A G T A G T C A T G T G C G C G C C A A A G C C A C T T T G T A G T G A C T G G C T T A T T A G G T A G T T G C C A G A T T T G G C A C T A G C G

Basque Country B104_1 B104_1 G C C A T T T G G C G G G C A G G G A A G C C A C G T G G G G G A G T A G C T A G T A G T C A T G T G C G C G C C A A A G C C A C T T T G T A G T G A C T G G C T T A T T A G G T A G T A G C C A A A T T T G G C A C T A G C G

Basque Country B104_2 B104_2 G C C A T T T G A C G G G C A G G G A A G C C A C G T G G G G C A G T A G C T A G T A G T C A C G T G C G C G C C A A A G C C A C T T T G T A G T G G C T G G T T T A C T A G G T A G T T G C C A G A C T T G A C A C C A A G G

Basque Country B105_1 B105_1 A C C A T T T G G C G G G C A G G G A A G C C A C G T G G G G C A G T A G C T G G T A G T C A C G T G C G C G C C A A A G C C A C T T T G T A G T G A C T G G C T T A T T C G G T A G T T G C C A G A T T T G G C A C T A G G G

Basque Country B105_2 B105_2 G C C A T T T G G C G G G C A G G G A A G C C A C G T G G G G G A G T A G C T A G T A G T C A T G T G C G C G C C A A A G C C A C T T T G T A G T G A C T G G C T T A T T A G G T A G T A G C C A G A T T T G G C A C T A G C G

Basque Country B106_1 B106_1 G C C A T T T G A C G G G C A G G G A A G C C A C G T G G G G C A G T A G C T A G T A G T C A T G T G C G C G C C A A A G C C A C T T T G T A G T G G C T G G T T T A C T A G G T A G T T G C C A G A C T T G A C A C C A A C A

Basque Country B106_2 B106_2 G C C A T T T G A C G G G C A G G G A A G C C A C G T A G G G C A G T A G C T A G T A G T C A C G T G C G C G C C A A A G C C A C T T T G T A G T G G C T G G T T T A C T A G G T A G T A G C C A G A C T T G A C A C C A A C A

Basque Country B107_1 B107_1 A C C A T T T G G C G G G C A G G G A A G C C A C G T G G G G C A G T A G C T G G T A G T C A C G T G C G C G C C A A A G C C A C T T T G T A G T G A C T G G C T T A T T C G G T A G T T G C C A - - - - - - - - - - - - - C A

Basque Country B107_2 B107_2 G C C A T T T G A C G G G C A G G G A A G C C A C G T A G G G C A G T A G C T A G T A G T C A C G T G C G C G C C A A A G C C A C T T T G T A G T G G C T G G T T T A C T A G G T A G T A G C C A - - - - - - - - - - - - - C A

Basque Country B109_1 B109_1 G C C A T T T G A C G G G C A G G G A A G C C A C G T G G G G C A G T A G C T A G T A G T C A T G T G C G C G C C A A A G C C A C T T T G T A G T G G C T G G T T T A C T A G G T A G T T G C C A G A C T T G A C A C C A A C A

Basque Country B109_2 B109_2 G C C A T T T G A C G G G C A G G G A A G C C A C G T G G G G C A G T A G C T A G T A G T C A C G T G C G C G C C A A A G C C A C T T T G T A G T G G C T G G T T T A C T A G G T A G T A G C C A G A C T T G A C A C C A A C A

Catalunya C10_1 C10_1 G C C A T T T G G C G G G C A G G G A A G C C A C G T G G G G C A G T A G C T G G T A G T C A C G T G C G C G C C A A A G C C A C T T T G T A G T G A C T G G C T T A T T C G G T A G T T G C C A G A T T T G G C A C T A G G G

Catalunya C10_2 C10_2 G C C A T T T G A C G G G C A G G G A A G C C A C G T G G G G C A G T A G C T A G T A G T C A C G T G C G C G C C A A A G C C A C T T T G T A G T G G C T G G T T T A C T A G G T A G T A G C C A G A C T T G A C A C C C A C A

Catalunya C16_1 C16_1 G C C A T T T G G C G G G C A G G G A A G C C A C G T G G G G G A G T A G C T A G T A G T C A T G T G C G C G C C A A A G C C A C T T T G T A G T G A C T G G C T T A T T A G G T A G T A G C C A A A T T T G G C A C T A G C G

Catalunya C16_2 C16_2 A C C A T T T G G C G G G C A G G G A A G C C A C G T G G G G C A G T A G C T G G T A G T C A C G T G C G C G C C A A A G C C A C T T T G T A G T G A C T G G C T T A T T C G G T A G T T G C C A G A T T T G G C A C T A G G G

Catalunya C18_1 C18_1 A C C A T T T G G C G G G C A G G G A A G C C A C G T G G G G C A G T A G C T G G T A G T C A C G T G C G C G C C A A A G C C A C T T T G T A G T G A C T G G C T T A T T C G G T A G T T G C C A - - - - - - - - - - - - - G G

Catalunya C18_2 C18_2 G C C A T T T G G C G G G C A G G G A A G C C A C G T G G G G G A G T A G C T A G T A G T C A T G T G C G C G C C A A A G C C A C T T T G T A G T G A C T G G C T T A T T A G G T A G T A G C C A - - - - - - - - - - - - - C G

Catalunya C27_1 C27_1 A C C A T T T G G C G G G C A G G G A A G C C A C G T G G G G C A G T A G C T G G T A G T C A T - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - C G

Catalunya C27_2 C27_2 G C C A T T T G G C G G G C A G G G A A G C C A C G T G G G G G A G T A G C T A G T A G T C A C - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - G G

Catalunya C48_1 C48_1 G C C A T T T G A C G G G C A G G G A A G C C A C G T G G G G C A G T A G C T A G T A G T C A C G T G C G C G C C A A A G C C A C T T T G T A G T G G C T G G T T T A C T A G G T A G T T G C C A G A C T T G A G A C C A A C A

Catalunya C48_2 C48_2 G C C A T T T G A C G G G C A G G G A A G C C A C G T G G G G C A G T A G C T A G T A G T C A C G T G C G C G C C A A A G C C A C T T T G T A G T G G C T G G T T T A C T A G G T A G T A G C C A G A C T T G G C A C C A A C A

Catalunya C51_1 C51_1 G C C A T T T G G C G G G C A G G G A A G C C A C G T G G G G G A G T A G C T A G T A G T C A T G T G C G C G C C A A A G C C A C T T T G T A G T G A C T G G C T T A T T A G G T A G T T G C C A A A T T T G G C A C T A G C G

Catalunya C51_2 C51_2 G C C A T T T G G C G G G C A G G G A A G C C A C G T G G G G G A G T A G C T A G T A G T C A T G T G C G C G C C A A A G C C A C T T T G T A G T G A C T G G C T T A T T A G G T A G T A G C C A G A T T T G G C A C T A G C A

Catalunya C56_1 C56_1 G G C A T T T G G C G G G C A G G G A A G C C A C G T G G G G G A G T A G C C A G T A G T C A C G T G C G C G C C A A A G C C A C T T T G T A G T G A C T G G C T T A T T A G G T A G T T G C C A - - - - - - - - - - - - - C A

Catalunya C56_2 C56_2 G C C A T T T G A C G C G C A G G G A A G C C A C G T G G G G C A G T A G C T A G T A G T C A C G T G C G C G C C A A A G C C A C T T T G T A G T G G C T G G T T T A C T A G G T A G T A G C C A - - - - - - - - - - - - - C G

Catalunya C57_1 C57_1 G C C A T T T G A C G G G C A G G G A A G C C A C G T G G G G C A G T A G C T A G T A G T C A C G T G C G C G C C A A A G C C A C T T T G T A G T G G C T G G T T T A C T A G G T A G T T G C C A G A C T T G A C A C C A A C A

Catalunya C57_2 C57_2 G C C A T T T G A C G G G C A G G G A A G C C A C G T A G G G C A G T A G C T A G T A G T C A C G T G C G C G C C A A A G C C A C T T T G T A G T G G C T G G T T T A C T A G G T A G T A G C C A G A C T T G G C A C C A A C A

Catalunya C59_1 C59_1 G C C A T T T G A C G G G C A G G G A A G C C A C G T G G G G C A G T A G C T A G T A G T C A C G T G C G C G C C A A A G C C A C T T T G T A G T G G C T G G T T T A C T A G G T A G T A G C C A G A C T T G G C A C C A A C A

Catalunya C59_2 C59_2 G C C A T T T G A C G G G C A G G G A A G C C A C G T G G G G C A G T A G C T A G T A G T C A T G T G C G C G C C A A A G C C A C T T T G T A G T G G C T G G T T T A C T A G G T A G T T G C C A G A C T T G A C A C C A A C A

Catalunya C66_1 C66_1 G C C A T T T G G C G G G C A G G G A A G C C A C G T G G G G G A G T A G C T A G T A G T C A T G T G C G C G C C A A A G C C A C T T T G T A G T G A C T G G C T T A T T A G G T A G T T G C C A A A T T T G G C A C T A G C G

Catalunya C66_2 C66_2 G C C A T T T G A C G G G C A G G G A A G C C A C G T G G G G C A G T A G C T A G T A G T C A C G T G C G C G C C A A A G C C A C T T T G T A G T G G C T G G T T T A C T A G G T A G T T G C C A G A C T T G A G A C C A A C A

Catalunya C82_1 C82_1 A C C A C T T G G C G G G C A G G G A A G C C A C G T G G G G C A G T A G C T G G T A G T C A C G T G C G C G C C A A A C C C A C T T T G T A G T G A C T G G C G T A T T C G G T A G T A G C C A - - - - - - - - - - - - - C G

Catalunya C82_2 C82_2 G C C A T T T G G C G G G C A G G G A A G C C A C G T G G G G G A G T A G C T A G T A G T C A T G T G C G C G C C A A A G C C A C T T T G T A G T G A C T G G C T T A T T A G G T A G T T G C C A - - - - - - - - - - - - - G G

Catalunya C39_1 C39_1 G C C A T T T G G C G G G C A G G G A A G C C A C G T G G G G G A G T A G C T A G T A G T C A T G T G C G C G C C A A A G C C A C T T T G T A G T G A C T G G C T T A T T A G G T A G T A G C C A G A T T T G G C A C T A G C G

Catalunya C39_2 C39_2 G C C A T T T G A C G G G C A G G G A A G C C A C G T G G G G C A G T A G C T A G T A G T C A T G T G C G C G C C A A A G C C A C T T T G T A G T G G C T G G T T T A C T A G G T A G T T G C C A G A C T T G A C A C C A A C G

Morocco M11_1 M11_1 G C C A T T T G G C G G G C G G G G A A G C C A C G T G G G G C A G T A G C T A G T A G T C A C - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - C G

Morocco M11_2 M11_2 G C C A T T T G A C G G G C A G G G A A G C C A C G T G G G G C A G T A G C T A G C A G T C A C - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - C A

Morocco M12_1 M12_1 G C C A T T T G A C G G G C A G G G A A G C C A C G T G G G G C A G T A G C T A G T A G T C A C G T G C G C G C C A A A G C C A C T T T G T A G T G G C T G G T T T A C T A G G T A G T T G C C A - - - - - - - - - - - - - C G

Morocco M12_2 M12_2 G C C A T T T G A C G G G C A G G G A A G C C A C G T G G G G C A G T A G C T A G T A G T C A C G T G C G C G C C A A A G C C A C T T T G T A G T G G C T G G T T T A C T A G G T A G T A G C C A - - - - - - - - - - - - - C G

Morocco M14_1 M14_1 G C C A T T T G A C G G G C A G G G A A G C C A C G T G G G G C A G T A G C T A G T A G T C A C - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - C G

Morocco M14_2 M14_2 G C C A T T T G A C G G G C A G G G A A G C C A C G T G G G G C A G T A G C T A G T A G T C A C - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - C G

Morocco M15_1 M15_1 G C C A T T T G A C G G G C A G G G A A G C C A C G T G G G G C A G T A G C T A G T A G T C A C G T G C G C G C C A A A G C C A C T T T G T A G T G G C T G G T T T A C T A G G T A G T A G C C A - - - - - - - - - - - - - C G

Morocco M15_2 M15_2 G C C A T T T G A C G G G C A G G G A A G C C A C G T G G G G C A G T A G C T A G T A G T C A C G T G C G C G C C A A A G C C A C T T T G T A G T G G C T A G T T T A C T A G G T A G T T G C C A - - - - - - - - - - - - - C A

Morocco M16_1 M16_1 G C C A T T T G A C G G G C A G G G A A G C C A C G T G G G G C A G T A G C T A G T A G T C A C G T G C G C G C C A A A G C C A C T T T G T A G T G G C T G G T T T A C T A G G T A G T A G C C A - - - - - - - - - - - - - C G

Morocco M16_2 M16_2 G C C A T T T G A C G G G C A G G G A A G C C A C G T G G G G C A G T A G C T A G T A G T C A C G T G C G C G C C A A A G C C A C T T T G T A G T G G C T G G T T T A C T A G G T A G C T G C C A - - - - - - - - - - - - - C A

Morocco M17_1 M17_1 G C C A T T T G G C G G G C A G G G A A G C C A C G T G G G G G A G T A G C T A G T A G T C A T G T G C G C G C C A A A G C C A C T T T G T A A T G A C T G G C T T A T T A G G T A G T T G C C A - - - - - - - - - - - - - C A

Morocco M17_2 M17_2 G C C A T T T G A C G G G C A G G G A A G C C A C G T G G G G C A G T A G C T A G T A G T C A C G T G C G C G C C A A A G C C A C T T T G T A G T G G C T G G T T T A C T A G G T A G T A G C C A - - - - - - - - - - - - - C A

Morocco M18_1 M18_1 G C C A T T T G G C G G G C A G G G A A G C C A C G T G G G G G A G T A G C T A G T A G T C A T - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - C A

Morocco M18_2 M18_2 G C C A T T T G A C G G G C A G G G A A G C C A C G T G G G G C A G T A G C T A G T A G T C A C - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - C G

Morocco M19_1 M19_1 G C C A T T T G G C G G G C G G G G A A G C C A C G T G G G G C A G T A G C T A G T A G T C A C G T G C G G G C C G A A G C T T C T T A A G A G T G G C A G G C T T A T T A G G C A G T A G C C A - - - - - - - - - - - - - C G

Morocco M19_2 M19_2 G C C A T T T G G C G G G C A G G G A A G C C A C G T G G G G G A G T A G C T A G T A G T C A T G T G C G C G C C A A A G C C A C T T T G T A G T G A C T G G C T T A T T A G G T A G T T G C C A - - - - - - - - - - - - - C A

Morocco M20_1 M20_1 G C C A T T T G A C G G G C A G G G A A G C C A C G T G G G G C A G T A G C T A G T A G T C A C G T G C G C G C C A A A G C C A C T T T G T A G T G G C T G G T T T A C T A G G T A G C T G C C A - - - - - - - - - - - - - C A

Morocco M20_2 M20_2 G C C A T T T G A C G G G C A G G G A A G C C A C G T A G G G C A G T A G C T A G T A G T C A C G T G C G C G C C A A A G C C A C T T T G T A G T G G C T G G T T T A C T A G G T A G T A G C C A - - - - - - - - - - - - - C A

Morocco M25_1 M25_1 G C C A T T T G G A G G G C G G G G A A G C C A C G T G G G G C A G T A G C T A G T A G T C A T G T G C G G G C C G A A G C T T C T C A A G A G T G G C A G A C T T A T T A G G C A G T A G C C A - - - - - - - - - - - - - C G

Morocco M25_2 M25_2 G C C A T T T G G C G G G C A G G G A A G C C A C G T G G G G G A G T A G C C A G T A G T C A T G T G C G C G C C A A A G C C A C T T T G T A G T G A C T G G C T T A T T A G G T A G T T G C C A - - - - - - - - - - - - - C A

Morocco M32_1 M32_1 G C C A T T T G A C G G G C A G G G A G G C C A C G T G G G G C A G T A G C T A G T A G T C A T G T G C G C G C C A A A G C C A C T T T G T A G T G G C T G G T T T A C T A G G T A G T T G C C A - - - - - - - - - - - - - C A

Morocco M32_2 M32_2 G C C A T T T G A C G G G C A G G G A A G C C A C G T A G G G C A G T A G C T A G T A G T C A C G T G C G C G C C A C A G C C A C T T T G T A G T G G C T G G T T T A C T A G G T A G T A G C C A - - - - - - - - - - - - - C A

Morocco M33_1 M33_1 G C C A T T T G G C G G G C A G G G A A G C C A C G T G G G G C A G T A G C T A G T A G T C A C G T G C G C G C C A A A G C C A C T T T G T A G T G A C T G G C T T A T T A G G T A G T T G C C A - - - - - - - - - - - - - C G

Morocco M33_2 M33_2 G C C A T T T G A C G G G C A G G G A A G C C A C G T G G G G C A G T A G C T A G T A G T C A T G T G C G C G C C A A A G C C A C T T T G T A G T G G C T G G T T T A C T A G G T A G T A G C C A - - - - - - - - - - - - - C A

Morocco M40_1 M40_1 G C C A T T T G A C G G G C A G G G A A G C C A C G T G G G G C A G T A G C T A G T A G T C A T - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - C G

Morocco M40_2 M40_2 G C C A T T T G G C G G G C G G G G A A G C C A C G T G G G G C A C T G G C T A G T A G T C A C - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - C A

Morocco M44_1 M44_1 G C C A T T T G A C G G G C A G G G A A G C C A C G T G G G G C A G T A G C T A G T A G T C A C G T G C G C G C C A A A G C C A C T T T G T A G T G G C T G G T T T A C T A G G T A G T T G C C A - - - - - - - - - - - - - G G
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YRI YR20_1 NA19208_1 G C C A T T T G G C G G G C G G G G A A G C C A C G T G G G G C A G T A G C T A G T A G T C A C G T T C G G G C C G A A G C T T C C T A A G G G T G G C A G G C T T A T T A G G C A G T T G C C A - - - - - - - - - - - - - C G

YRI YR20_2 NA19208_2 G C C A T T T G G C G G A C G G A G T A G T T A C G T G A G G C A G T A G C T A G T A G T C A C G T T C G C A C C A A A G C C A C C T T G T A G T G G C T G G C T G A T A A G G T A G T T G C C C - - - - - - - - - - - - - C G

YRI YR21_1 NA19211_1 G C C A T T T G G C G G G C A G G G A A G C C A C G T G G G G C A G T A G C T A G T A G T C A T G T T C G C G C C A A A G C C A C C T T G T A G T G A C T G G C T T A T T A G G T A G T T G C C A - - - - - - - - - - - - - C G

YRI YR21_2 NA19211_2 G C C A T T T G G C G G G C A G G G A A G C C A C G T G G G G C A G T A G C T A G T A G T C A C G T T C G C G C C A A A G C C A C C T T G T A G T G A C T G G C T T A T T A G G T A G T T G C C A - - - - - - - - - - - - - G G

YRI YR22_1 NA19221_1 G C C A T T T G G A G G G C G G G G A A G C C A C G T G G G G C A G T A G C T A G T A G T C A C G T T C G G G C C G A A G C T T C C C A A G G G C G G C A G A C T T A T T A G G C A G T T G C C A - - - - - - - - - - - - - C G

YRI YR22_2 NA19221_2 G C C A T T T G G C G G G C A G G G A A G C C A C G T G G G G C A G T A G C T A G T A G T C A T G T T C G C G C C A A A G C C A C C T T G T A G T G A C T G G C T T A T T A G G T A G T T G C C A - - - - - - - - - - - - - C G

CHIMPANZEE CHIMP CHIMP G C C A T T T G G C G G G C G G G G A A G C C A C G T A G G G C A G T A G C T A G T A G T C A C G T G C G C G C C A A A G C T A C T T A A T G G T G G C T G G C T T A T T A G A T A G T A G C C A G A C T T - - C A C C A G C G



Table S5A. Summary table of haplotypes from RHDup region represented by population. 

 

Table S5B. Summary table of haplotypes from RHDdown region represented by population. 

 

 

25578944 25579110 25579329 25579778 25579783 25579879 25579999 25580002 25580095 25580343 25580366 25580399 25580758 25581382 25581565 25581631 25581648 25581821 25581900 25582507 25582520 25582587 25582757 25582889 25582921 25583049 25583228 25583236 25583359 25583390 25583420 25583610 25584005 25584370 25584442 25584446 25584547 25584757 25584950 25584976 25584997 25585256 25585286 25585303 25585312 25585385 25585445 25627957 25717365 25735202

rs760970 chr1:25579110 chr1:25579329 rs77319946 rs113584632 rs28472488 chr1:25579999 rs28590199 rs9438900 rs57853362 chr1:25580366 chr1:25580399 chr1:25580758 rs28605235 rs28628759 rs182553908 rs28638131 rs188404951 rs28539567 rs574675550 rs540495870 rs114787173 rs143682695 rs566281997 rs114823553 rs184722361 rs28515816 rs138375150 rs147276109 rs139213877 rs566338901 rs72660908 rs75031445 rs28670352 rs28592664 rs149665505 chr1:25584547 chr1:25584757 rs139111376 rs9438901 rs28621775 rs574343675 rs28630054 rs146454745 rs28707645 rs116260042 chr1:25585445 RHD rs609320 (E/e) rs676785 (C/c) Total YRI CHB CEU Basques Catalans Moroccans

1 G C C A T T T G A C G G G C A G G G A A G C C A C G T G G G G C A G T A G C T A G T A G T C A C C A 27.93% 0 22 16 32 6 5

2 . . . . . . . . G . . . . . . . . . . . . . . . . . . . . . . G . . . . . . . . . . . . . . . T . G 14.83% 0 1 3 33 5 1

3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G 5.52% 2 1 4 2 0 7

4 . . . . . . . . G . . . . . . . . . . . . . . . . . . . . . . G . . . . . . C . . . . . . . . T . G 4.14% 0 0 4 7 0 1

5 . . . . . . . . G . . . . . . . . . . . . . . . . . . . . . . G . . . . . . . . . . . . . . . T . . 3.79% 0 1 3 3 1 3

6 . . . . . . . . . . . . . . . . . . . . . . . . . . . A . . . . . . . . . . . . . . . . . . . . . . 3.45% 0 0 0 7 1 2

7 . . . . . . . . G . . . . . G . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G 3.10% 6 0 0 0 0 3

8 . . . . . . . . G . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G 2.41% 5 1 0 0 0 1

9 A . . . . . . . G . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G . . . . . . . . G G 2.41% 0 0 0 3 2 2

10 . . . . . . . . G . . . . . G . . . . . . . . . T . . . . . . . . . . . . . . . . . . . . . . . . G 2.07% 6 0 0 0 0 0

11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G G 2.07% 1 3 0 1 0 1

12 . . . . . . . . G . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G . . . . . . . . G G 2.07% 0 3 1 1 1 0

13 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . T . . 1.72% 0 0 0 2 1 2

14 . . . . . . . . G . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . T . G 1.38% 4 0 0 0 0 0

15 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . T . G 1.38% 0 0 0 2 1 1

16 . . . . . . . . G . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G G 1.03% 1 2 0 0 0 0

17 . . . . . . . . G . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G . . . . . . . . . . 1.03% 0 2 1 0 0 0

18 A . . . C . . . G . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G . . . . . . . . G G 1.03% 0 0 0 3 0 0

19 . . . . . . . . G A . . . . G . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G 0.69% 2 0 0 0 0 0

20 . . . . . C . . G . . . . T G . . . . . . . . . . . . . . . . . . . . . . . . . C . . . . . . . . G 0.69% 2 0 0 0 0 0

21 . . . . . C . . G . . . . T G . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G 0.69% 2 0 0 0 0 0

22 . . . . . . . . G . . . . . . . . . . . . . . . . . . . . . A . . . . . . . . . . . . . . . . T . G 0.69% 2 0 0 0 0 0

23 . . . . . . . . G . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.69% 1 1 0 0 0 0

24 . . . . . . . . G A . . . . G . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . T . G 0.69% 1 0 0 0 0 1

25 . . . . . . . . G . . . . . . . . . . . . . . . . . . . . . . G . . . . . . . . . . . . . . . T G G 0.69% 0 1 0 0 1 0

26 . . . . . . . . G . . . . . . . . . . . . . . . . . . . . . . G . . . . . . C . . . . . . . . T . . 0.69% 0 0 1 0 0 1

27 . . . . . . . A G . . . . . G . A . T . . . . . . . A . . . . . . . . . . . . . . . . . C . . . . G 0.34% 1 0 0 0 0 0

28 . . . . . C . . G . . . . T G . . . . . . . . . . . . . . . . . . . . . . . . . C . . . . . . T . G 0.34% 1 0 0 0 0 0

29 . . . . . . . . G . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . T . . . G 0.34% 1 0 0 0 0 0

30 . . . . . . . A G . . . . . G . A . T . . . . . . . A . . . . . . . . . . . . . . . T . C . . . . G 0.34% 1 0 0 0 0 0

31 . . . . . C . . G . . . . T G . . . . . . . . . . . . . . . . . . . . . . . . . . . . A . . . . . G 0.34% 1 0 0 0 0 0

32 . . . G . C . . G . . . . T G . . . . . . T . . . . . . . . . . . . . . . . . . . . . . . . . . G G 0.34% 1 0 0 0 0 0

33 . . . . . . . . G . . . . . G . A . T . . T T . . . . . A . . . . . . . . . . . . . . . . . . . . G 0.34% 1 0 0 0 0 0

34 . . . . . . . . G . . . A . G . A . T . . T T . . . . . A . . . . . . . . . . . . . . . . . . . . G 0.34% 1 0 0 0 0 0

35 . . . . . C . . G . . . . T G . . . . . . . . . . . . . . . . . T . C . . . . . C . . . . . T . . G 0.34% 1 0 0 0 0 0

36 . . . . . . . . G . . . . . . . . . . . . . . . . . . . . . . . . . . . . T . . . . . . . . . . G G 0.34% 0 1 0 0 0 0

37 . . . . . . C . G . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G . . . . . . . . G G 0.34% 0 1 0 0 0 0

38 . . . . . . . . . . . . . . . . . . . . . . . G . . . . . . . . . . . . . . . . . . . . . . . . . . 0.34% 0 1 0 0 0 0

39 . . . . . . . . G . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G . . . . . . . . G . 0.34% 0 1 0 0 0 0

40 . . . . . . . . G . . . . . . . . . . . . . . . . . . . . . . . . . . . . . C . . . . . . . . T . G 0.34% 0 0 1 0 0 0

41 . . . . . . . . . . . . . . . . . A . . A . . . . . . . . . . . . . . . . . . . . . . . . . . . . G 0.34% 0 0 1 0 0 0

42 . . . . . . . . G . . . . . . . . . . . . . . . . A . . . . . G . . . . . . . . . . . . . . . T . G 0.34% 0 0 1 0 0 0

43 . . . . . . . . . . A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.34% 0 0 1 0 0 0

44 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A . . . . . . . . . . . . . . . . . . . . 0.34% 0 0 1 0 0 0

45 . . . . . . . . G . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G . . . . . . . T . G 0.34% 0 0 1 0 0 0

46 . . . . C . . . G . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G . . . . . . . . G G 0.34% 0 0 1 0 0 0

47 A . . . C . . . G . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G . . . . . . . T G G 0.34% 0 0 0 1 0 0

48 . . G . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.34% 0 0 0 1 0 0

49 . . . . . . . . G . . . . . . . . . . . . . . . . . . . . . . G . . . . . . . . . . . . . . . . . G 0.34% 0 0 0 1 0 0

50 A . . . C . . . G . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G . . . . . . . T . G 0.34% 0 0 0 1 0 0

51 A . . . . . . . G . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G . . . . . . . . . G 0.34% 0 0 0 1 0 0

52 A . . . C . . . G . . . . . . . . . . . . . . . . . . . . . . . . . . . A . . G . . . . . . . . G G 0.34% 0 0 0 1 0 0

53 A . . . . . . . G . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G . . . . . . . . . . 0.34% 0 0 0 1 0 0

54 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . C . . . . . . G G 0.34% 0 0 0 1 0 0

55 . . . . . . . . G . . . . . . A . . . . . . . . . . . . . . . G . . . . . . . . . . . . . . . T . G 0.34% 0 0 0 1 0 0

56 . . . . . . . . . . . . . . . . . . . . A . . . . . . . . . . . . . . . . . . . . . . . . . . . . G 0.34% 0 0 0 1 0 0

57 . . . . . . . . . . . C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G 0.34% 0 0 0 0 1 0

58 . G . . . . . . G . . . . . . . . . . . . . . . . . . . . . . G . . . . . . C . . . . . . . . . . . 0.34% 0 0 0 0 1 0

59 A . . . C . . . G . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G . . . . . . . . . G 0.34% 0 0 0 0 1 0

60 A . . . . . . . G . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G . . . . . . . T . G 0.34% 0 0 0 0 1 0

61 . . . . . . . G . . . . . . . . . . . . . . . . . . . . . . G . . . . . . . . . . . . . . . . G G 0.34% 0 0 0 0 1 0

62 . . . . . . . . . . . . . . . . . . . G . . . . . . . . . . . . . . . . . . . . . . . . . . . T . . 0.34% 0 0 0 0 0 1

63 . . . . . . . . G . . . . . G . . . . . . . . . . . . . . . . . . C . G . . . . . . . . . . . . . . 0.34% 0 0 0 0 0 1

64 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . C . . . . . . . . 0.34% 0 0 0 0 0 1

25627957 25665016 25665030 25665090 25665271 25665291 25665441 25665478 25665511 25665664 25665738 25665864 25665868 25665896 25665971 25666243 25666403 25666726 25667219 25667492 25667539 25667583 25667759 25667780 25667788 25667864 25667884 25667911 25667983 25668046 25668056 25668072 25668326 25668378 25668379 25668507 25668714 25668749 25669057 25669358 25669577 25669656 25669781 25669829 25669871 25670060 25670258 25670259 25670806 25670961 25717365 25735202

RHD rs536035921 rs112245543 rs113561356 rs560281401 chr1:25665291 rs3093567 rs183491127 chr1:25665511 rs118020297 rs3093568 rs537830643 chr1:25665868 rs184947107 rs3093569 rs3093570 rs3093571 rs116773118 rs10493027 rs28434591 rs3093572 rs3093573 rs3093575 rs3093576 rs112537579 rs3093577 rs3093646 rs3093578 rs3093579 rs3093580 rs3093581 rs3093582 rs9645452 rs372524637 chr1:25668379 rs78693179 rs3093584 rs143943501 rs3091243 rs148628767 rs74916559 rs3093588 rs3093589 rs3093590 chr1:25669871 rs540811568 rs3093594 rs77102043 chr1:25670806 rs140925126 rs609320 (E/e) rs676785 (C/c) Total YRI CHB CEU Basques Catalans Moroccans

C G T G C G C G C C A A A G C C A C T T T G T A G T G G C T G G T T T A C T A G G T A G T T G C C A C A 18.05% 0 20 9 16 3 0

T . . . . . . . . . . . . . . . . . . . . . . . . . . A . . . . C . . . . . . . . . . . . A . . . . . G 10.15% 0 0 0 22 3 2

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A . . . . . . 8.65% 0 0 0 17 4 2

T . . . . . . . . . . . . . . . . . . . . . . . . . . A . . . . C . . . . . . . . . . . . . . . . . . G 6.77% 0 1 2 13 2 0

T . . T . . . . . . . . . . . . . . C . . . . . . . . A . . . . C . . . . . . . . . . . . . . . . . . G 3.76% 3 0 7 0 0 0

. . . T . . . . . . . . . . . . . . C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.76% 0 2 8 0 0 0

. . . . . . . . . . . . . . . . . . . . . . . . . . . A . . . . C . . . . . C . . . . . . . . . . . G G 3.76% 0 1 0 4 3 2

. . . T . . . . . . . . . . . . . . C . . . . . . . . . T . . . C . . . . . . . . . . . . . . . . . . G 3.38% 9 0 0 0 0 0

T . . . . . . . . . . . . . . . . . . . . . . . . . . A . . . . C . . . . . . . . . . . . . . . . . . . 3.01% 0 1 4 1 0 2

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G 3.01% 0 0 5 2 0 1

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G G 1.88% 0 2 0 2 0 1

. . . T . . . . . . . . . . . . . . C . . . . . . . . . . . . . . . . . . . . . . . G . . . . . . . . G 1.50% 4 0 0 0 0 0

. . . T . . . . . . . . . . . . . . C . . . . . . . . A . . . . C . . . . . . . . . . . . . . . . . G G 1.50% 2 2 0 0 0 0

T . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.50% 0 0 0 2 1 1

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A . . . . . G 1.50% 0 0 0 0 1 3

. . . T . . . . . . . . . . . . . . C . . . . . . . . A . . . . C . . . . . . . . . . . . . . . . . . G 1.13% 3 0 0 0 0 0

. . . . . . . . . . . . . . . . . . C . . . . . . . . A . . . . C . . . . . C . . . . . . . . . . . G G 1.13% 0 3 0 0 0 0

. . . . . . . . . . . . . . . . . . . . . . . . . . . A . . . . C . . . . . . . . . . . . . . . . . . G 1.13% 0 1 0 1 0 1

T . . . . . . . . . . . . . . . . . . . . . . . . . . A . . . . C . . . . . . . . . . . . A . . . . . . 1.13% 0 0 0 2 1 0

. . . T . . G . . . G . . . . T T . C C A A G G . C . . . A . A C . . . . . . . . C . . . . . . . . . G 0.75% 2 0 0 0 0 0

. . . T . . . . . . . . . . . . . . C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G 0.75% 2 0 0 0 0 0

. . . . . . . . . . . . . . . . . . . . . . . . . . . A . . . . C . . . . . C . . . . . . . . . . . . . 0.75% 0 1 0 1 0 0

T . . . . . . . . . . . . . . . . . . . . . . . . . . A . . . . C . . . . . . . . . . . . . . . . . G G 0.75% 0 1 0 0 1 0

. . . . . . . . . . . . . . . . . . . . . . . . . . . A . . . . C . . . . . . . . . . . . . . . . . . . 0.75% 0 1 0 0 1 0

. . . . . . . . . . . . . . . . . . . . . . . . . . . A . . . . C . . . . . C . . . . . . A . . . . G G 0.75% 0 0 0 2 0 0

. . . . . . . . . . . . . C . . . . . . . . . . . . . A . . . . C . . . . . C . . . . . . A . . . . G G 0.75% 0 0 0 2 0 0

T . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G 0.75% 0 0 0 1 1 0

T . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A . . . . . . 0.75% 0 0 0 0 0 2

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . C . . . . . . . 0.75% 0 0 0 0 0 2

. . . T . . . . . . . . . . . . . . C . . . . . . . . A . . . . . . . . . . . . . . . . . . . . . . . G 0.38% 1 0 0 0 0 0

. . . T . . . . . . . . . . . . . . C . . . . . . . . A . . . . C . . . . . . . . . . . . . . . . . . . 0.38% 1 0 0 0 0 0

T . . T . . G . . . G . . . . T T . C . A A G G . . . . . A . . C . . . . . . A . C . . . . . . . . . G 0.38% 1 0 0 0 0 0

. . . T . . . A . . . . . . . . . . C . . . . G . . . . . . . . C . G . . A . . . . . . . . . . . C . G 0.38% 1 0 0 0 0 0

. . . T . . . . . . . . . . . . . . C . . . . . . . . A . . . . C . . . . . . . . . . . . . A . . . . G 0.38% 1 0 0 0 0 0

. . . T . . G . . . G . . . . T T . C . A A . G . . . . . A . . C . . . . . . . . C . . . . . . . . . G 0.38% 1 0 0 0 0 0

T . . T . . G . . . G . . . . T T . C . A A G G . . . . . A . . . . . . . . . . . C . . . . . . . . . G 0.38% 1 0 0 0 0 0

. . . T . . . A . . . . . . . . . . C . . . . . . . . . . . . . C . G . . A . . . . . . . . . . . C . G 0.38% 1 0 0 0 0 0

. . C . . . . . T . . . . . . . . . C . . . . . . . . . T . . . C . . . . . . . . . . . . . . . . . . G 0.38% 1 0 0 0 0 0

. . . T . . G . . . . . . . . T T T C . A A G G . . . . . A . . C . . . . . . . A C . . . . . T . . . G 0.38% 1 0 0 0 0 0

. . . T . . G . . . G . . . . T T . C . A A G G . . . . . A . . C . . . . . . . . C . . . . . . . . . G 0.38% 1 0 0 0 0 0

. . . T . . G . . . G . . . . T T . C . A A G G . . . . . A . . C . . . . . . . . C . . . . . . T . . G 0.38% 1 0 0 0 0 0

. . . T . . . . . . . . . . . . . . C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G 0.38% 1 0 0 0 0 0

. . . T A . G . . . G . . . . T T . C . A A G G . . . . . A . . C . . . . . . . . C . . . . . . . . . G 0.38% 1 0 0 0 0 0

. . . T . . . . . . . . . . T . . . C . . . . G . . . . T . . . C . . . . . . . . . . . . . . . . . . G 0.38% 1 0 0 0 0 0

T . . T . . . . . . . . . . . . . . C . . . . . . . . . T . . . C . . . . . . . . . . . . . . . . . . G 0.38% 1 0 0 0 0 0

T . . T . . G . . . G . . . . T T . C . A A . . . . . . . A . . C . . . . . . . . C . A . . . . . . . G 0.38% 1 0 0 0 0 0

. . . T . . . . . . . . . . . . . . C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G G 0.38% 1 0 0 0 0 0

T . . T . . G . . . G . . . . T T . C C A A G G . C . . . A . A C . . . . . . . . C . . . . . . . . . G 0.38% 1 0 0 0 0 0

. . . . . . . . . T . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.38% 0 1 0 0 0 0

. T . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G G 0.38% 0 1 0 0 0 0

. . . . . . . . . . . . . . . . . . . . . . . . . . . A . . . . C . . . . . . . . . . . . . . . . . G G 0.38% 0 1 0 0 0 0

. . . . . . . . . . . . . . . . . . . . . . . . . . . A . . . . C . . . . . C . . . . . . . . . . . G . 0.38% 0 1 0 0 0 0

. . . . . . . . . . . . . . . . . . C . . . . . . . . A . . . . C . . . . . C . . . . . . . . . . . . . 0.38% 0 1 0 0 0 0

. . . . . . . . . T . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G 0.38% 0 1 0 0 0 0

T . . T . . . . . . . . . . . . . . C . . . . . . . . A . . . . C . . . . . C . . . . . . . . . . . . G 0.38% 0 0 1 0 0 0

. . . T . . . . . . . . . . . . . . C . . . . . . . T A . . . . C . . . . . C . . . . . . . . . . . G G 0.38% 0 0 1 0 0 0

. . . T . . . . . . . . . . . . . . C . . . . . . . . A . . . . C . . . . . C . . . . . . . . . . . . . 0.38% 0 0 1 0 0 0

. . . T . . . . . . . . . . . . . . C . . . . . . . . A . . . . C . . . . . C . . . . . . . . . . . G G 0.38% 0 0 1 0 0 0

. . . T . . . . . . . . . . . . . . C . . . . . . . . . . . . . . . . C . . . . . . . . . . . . . . . . 0.38% 0 0 1 0 0 0

. . . . . . . . . . . . . . . . . . . . . . . . . . . A . . . . C . . . . . C . . . . . . . . . . . . G 0.38% 0 0 0 1 0 0

. . . . . A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.38% 0 0 0 1 0 0

. . . . . . . . . . . . G . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.38% 0 0 0 1 0 0

T . . . . . . . . . . . . . . . . . . . . . . . A . . A . . . . C . . . . . . . . . . . . A . . . . . G 0.38% 0 0 0 1 0 0

T . . . . . . . . . . . . . . . . . . . . . . . . . . A . . . . C . . . . . C . . . . . . A . . . . G G 0.38% 0 0 0 1 0 0

T . . . . . . . . . . . . . . . . . . . . . . . A . . . . . . . C . . . . . . . . . . . . . . . . . . G 0.38% 0 0 0 1 0 0

. . . . . . . . . . . . . C . . . . . . . . . . . . . A . . . . C G . . . . C . . . . . . A . . . . . G 0.38% 0 0 0 0 1 0

T . . . . . . . . . . . . . . . . . . . . . . . A . . A . . . . C . . . . . . . . . . . . . . . . . . . 0.38% 0 0 0 0 0 1

. . . . . . . . . . . C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A . . . . . . 0.38% 0 0 0 0 0 1

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A . . . . . . . . . . . . . . . . . . . . . 0.38% 0 0 0 0 0 1

. . . . . . G . . . G . . . . T T . . . A A G . . . . . . A . . C . . . . . . . . C . . . A . . . . . G 0.38% 0 0 0 0 0 1

T . . . . . G . . . G . . . . T T . . C A A G . . . . . . A . A C . . . . . . . . C . . . A . . . . . G 0.38% 0 0 0 0 0 1



Table S5C. Summary table of haplotypes from RHCEdown region represented by population. 

 

 

 

 

 

 

 

 

 

 

25627957 25683092 25683118 25684012 25685136 25685142 25685448 25685484 25687308 25687426 25687742 25687901 25688146 25688276 25717365 25735202

RHD rs3093653 rs3093654 rs3093632 chr1:25685136 rs550214993 rs3093655 rs3093638 rs8876 rs7694 rs3093642 rs1053438 rs148873001 rs9689 rs609320 (E/e) rs676785 (C/c) Total YRI CHB CEU Basques Catalans Moroccans

1 T A A T T T G G C A C T A G C G 22.00% 0 0 0 19 3 0

2 C G . C . . . A . . . C . A . A 18.00% 0 0 0 17 1 0

3 . G . . . . . . . . . . . . . . 14.00% 0 0 0 13 1 0

4 C G . C . . . A G . . C . A . A 6.00% 0 0 0 4 2 0

5 C G . . . . . . . . . . . . G . 6.00% 0 0 0 4 2 0

6 C G . C . . . . . . . C . A . A 6.00% 0 0 0 3 3 0

7 C G . . . . T . . G . . . . G . 4.00% 0 0 0 4 0 0

8 C G . C . . . A . . . C C A . A 3.00% 0 0 0 2 1 0

9 . G . . . . . . . . . . . . . A 3.00% 0 0 0 2 1 0

10 . G . C . . . A . . . C . A . A 3.00% 0 0 0 2 1 0

11 C G . C . . . A . . T C . A . A 2.00% 0 0 0 2 0 0

12 C G . . . . . . . . . . . . . . 2.00% 0 0 0 2 0 0

13 . G G . . . . . . . . . . . . . 2.00% 0 0 0 2 0 0

14 C G . C . . . A . . . C . A G . 2.00% 0 0 0 2 0 0

15 C . . . . . . . . . . . . . . . 1.00% 0 0 0 1 0 0

16 . G . . . . T . . G . . . . G . 1.00% 0 0 0 1 0 0

17 . . . . . . . . . . . . . . . A 1.00% 0 0 0 1 0 0

18 C G . C . . . A . . . C C A . . 1.00% 0 0 0 1 0 0

19 . G . . C . . . . . . . . . . . 1.00% 0 0 0 1 0 0

20 C G . C . C . A . . . C . A . . 1.00% 0 0 0 1 0 0

21 . G . C . . . A . . . C . A . . 1.00% 0 0 0 0 1 0



Table S6. FST  values of RHD flanking regions calculated by pairwise comparison between 

populations. P-values are represented above the diagonal, while values of FST are showed below. 

  
RHD upstream FST\p-value 

    Basques Catalans Moroccans CEU CHB YRI 

Basques 0 0.727 0.019 0.127 0 0 

Catalans 0 0 0.078 0.184 0.015 0 

Moroccans 0.040 0.034 0 0.212 0.121 0 

CEU 0.013 0.016 0.008 0 0.035 0 

CHB 0.089 0.090 0.019 0.040 0 0 

YRI 0.277 0.218 0.191 0.255 0.282 0 

 

  
RHD downstream FST\p-value 

   Basques Catalans Moroccans CEU CHB YRI 

Basques 0 0.871 0.110 0 0 0 

Catalans 0 0 0.719 0.003 0.003 0 

Moroccans 0.019 0 0 0.000 0 0 

CEU 0.091 0.080 0.101 0 0.032 0 

CHB 0.097 0.088 0.132 0.037 0 0 

YRI 0.141 0.123 0.103 0.110 0.188 0 

 

Table S7A. FST values of the three RHD/RHCE variants calculated by pairwise comparison between 

populations for all haplotypes together. 

Hudson's FST Dd (chr1:25627957) Ee (rs609320 – chr1:25717365) Cc (rs676785 – chr1:25735202) 

BasvsCat 0.000 0.011 0.000 

BasvsMor 0.026 0.000 0.000 

BasvsCEU 0.013 0.006 0.022 

BasvsCHB 0.328 0.082 0.089 

BasvsYRI 0.162 0.000 0.381 

CatvsMor 0.000 0.019 0.000 

CatvsCEU 0.000 0.070 0.016 

CatvsCHB 0.250 0.000 0.088 

CatvsYRI 0.092 0.044 0.343 

MorvsCEU 0.000 0.000 0.000 

MorvsCHB 0.159 0.098 0.050 

MorvsYRI 0.026 0.000 0.408 

CEUvsCHB 0.189 0.161 0.000 

CEUvsYRI 0.047 0.000 0.522 

CHBvsYRI 0.031 0.130 0.620 

 

 

 

 

 

 



Table S7B. FST values of the three RHD/RHCE variants calculated by pairwise comparison between 

populations for RhD negative haplotypes. 

Hudson's FST Ee (rs609320 – chr1:25717365) Cc (rs676785 – chr1:25735202) 

BasvsCat 0.000 0.088 

BasvsMor 0.000 0.582 

BasvsCEU 0.000 0.207 

BasvsCHB 0.000 0.000 

BasvsYRI 0.000 0.000 

CatvsMor 0.000 0.257 

CatvsCEU 0.000 0.000 

CatvsCHB 0.000 0.000 

CatvsYRI 0.000 0.111 

MorvsCEU 0.000 0.151 

MorvsCHB 0.000 0.000 

MorvsYRI 0.000 0.600 

CEUvsCHB 0.000 0.000 

CEUvsYRI 0.000 0.231 

CHBvsYRI 0.000 0.000 

 

Table S7C. FST values of the three RHD/RHCE variants calculated by pairwise comparison between 

populations for RhD positive haplotypes. 

Hudson's FST Ee (rs609320 – chr1:25717365) Cc (rs676785 – chr1:25735202) 

BasvsCat 0.0000000 0.0073369 

BasvsMor 0.0000000 0.1848956 

BasvsCEU 0.0211610 0.0000000 

BasvsCHB 0.0075362 0.0000000 

BasvsYRI 0.0181818 0.6837618 

CatvsMor 0.0095359 0.0053923 

CatvsCEU 0.0786207 0.0000000 

CatvsCHB 0.0000000 0.0208078 

CatvsYRI 0.0717949 0.4862830 

MorvsCEU 0.0000000 0.1754739 

MorvsCHB 0.0368925 0.1368953 

MorvsYRI 0.0000000 0.3033987 

CEUvsCHB 0.1074474 0.0000000 

CEUvsYRI 0.0000000 0.6763095 

CHBvsYRI 0.1004390 0.6385085 
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